Abstract A cross-sectional study targeted a total of 43,630 pupils in Niigata City, Japan was performed. The objective was to clarify the present incidence of low back pain (LBP) in childhood and adolescence in Japan. It has recently been recognized that LBP in childhood and adolescence is also as common a problem as that for adults and most of these studies have been conducted in Europe, however, none have so far been made in Japan. A questionnaire survey was conducted using 43,630 pupils, including all elementary school students from the fourth to sixth grade (21,893 pupils) and all junior high students from the first to third year (21,737 pupils) in Niigata City (population of 785,067) to examine the point prevalence of LBP, the lifetime prevalence, the gender differences, the age of first onset of LBP in third year of junior high school students, the duration, the presence of recurrent LBP or not, the trigger of LBP, and the influences of sports and physical activities. In addition, the severity of LBP was divided into three levels (level 1: no limitation in any activity; level 2: necessary to refrain from participating in sports and physical activities, and level 3: necessary to be absent from school) in order to examine the factors that contribute to severe LBP. The validity rate was 79.8% and the valid response rate was 98.8%. The point prevalence was 10.2% (52.3% male and 47.7% female) and the lifetime prevalence was 28.8% (48.5% male and 51.5% female). Both increased as the grade level increased and in third year of junior high school students, a point prevalence was seen in 15.2% while a lifetime prevalence was observed in 42.5%. About 90% of these students experienced first-time LBP during the first and third year of junior high school. Regarding the duration of LBP, 66.7% experienced it for less than 1 week, while 86.1% suffered from it for less than 1 month. The recurrence rate was 60.5%. Regarding the triggers of LBP, 23.7% of them reported the influence of sports and exercise such as club activities and physical education, 13.5% reported trauma, while 55.6% reported no specific triggers associated with their LBP. The severity of LBP included 81.9% at level 1, 13.9% at level 2 and 4.2% at level 3. It was revealed that LBP in childhood and adolescence is also a common complaint in Japan, and these findings are similar to previous studies conducted in Europe. LBP increased as the grade level increased and it appeared that the point and lifetime prevalence in adolescence are close to the same levels as those seen in the adulthood and there was a tendency to have more severe LBP in both cases who experienced pain for more than 1 month and those with recurrent LBP.
Introduction
Among adults, it is well known that 70-80% of them experience low back pain (LBP) once in their lifetime and that LBP is a common condition with a high rate of occurrence in adults [2, 12, 16] . On the other hand, it has recently been recognized that LBP in childhood and adolescence is as common a complaint as that observed in adults. In addition, because the prevalence of LBP increases in adolescents as they progress to higher grade levels in school [7, 9, 19] , to prevent LBP in adults, it is thus considered necessary to elucidate the actual conditions of LBP in childhood and adolescence [7, 10, 26] . However, most previous reports have been conducted in Europe, while few such reports have been published in Japan. The purpose of this study was to clarify the actual conditions of LBP in childhood and adolescence in Japan and to identify the risk factors for LBP using a large-scale cross-sectional epidemiological study based on a questionnaire administered to all children living in one area.
Materials and methods
The present study includes all schoolchildren, consisting of a total of 43,630 pupils (22,356 males and 21,274 females), including all elementary school students from the fourth to sixth grade (110 schools: 21,893 pupils) and all junior high students from the first to third year (57 schools: 21,737 pupils) in Niigata City (at longitude 139°east and latitude 37°north, located on the west coast of Japan with an area of 649 km 2 and a population of 785,067 as of September 30, 2005). An anonymous questionnaire which were carefully protected any personal information was made and distributed to each school. In the Japanese school system, elementary school consists of a 6-year program including the first to sixth grades, while junior high school is a 3-year program comprising the first year, the second year and the third year levels. The fourth grade elementary school pupils thus correspond to children ranging form 9 to 10 years of age (E4), the fifth grade children ranging from 10 to 11 years of age (E5) and the sixth grade children ranging from 11 to 12 years of age (E6). The first year junior high school students correspond to children ranging from 12 to 13 years of age (J1), the second year students comprise children ranging from 13 to 14 years of age (J2) and the third year students including children ranging from 14 to 15 years of age (J3). The data were collected from October 17, 2005 to November 11, 2005. The questionnaire was taken home by all elementary school children to fill out together with their parents or guardians and thereafter they were collected at school. For junior high school students, it was filled out by each themselves and collected at school.
At first, basic information such as the name of their school, their grade, sex, height, and weight were filled in on the answer form. Next, any experience of LBP and back pain (BP) was described by means of multiple choice answers in Question 1 of the questionnaire (Fig. 1) with the options divided between the present and the past, and the details of LBP were continuously surveyed using the selection answer form for students who had experienced LBP and BP. In addition, regardless of the presence of LBP, the details of sports activities other than school physical education classes, musical activities, and social activities were reported in the questionnaire.
The definition of LBP judged by each student themselves as LBP and a valid response was the ones that had also appropriately answered Question 1.
Using this questionnaire, the point prevalence of LBP at the time of the study and the lifetime prevalence of LBP were evaluated and the gender differences, the age of first onset of LBP among third year junior high school students, the duration of LBP, the presence or absence of recurrent LBP, the trigger of LBP and the influence of sports and physical activities (the amount of time spent participating in athletic activities) among pupils with a lifetime prevalence were also evaluated.
In addition, the severity of LBP was divided into three levels (level 1: they had no limitation of any activity; level 2: they had to refrain from participating in sports and physical activities; and level 3: they had to be absent from school) to examine the factors that contribute to severe LBP (Original classification).
The SPSS software program (version 14) for Windows was used to perform a statistical analysis; the Chi-square test was used for comparisons between grades of the point prevalence and the lifetime prevalence of LBP, the gender differences of LBP and to check for the presence or absence of recurrent LBP; the Tukey-Kramer test was used for comparisons of the time spent participating in athletic activities between grades; and the Mann-Whitney U test was used to examine factors that contributed to severe LBP. In all the cases, significance was set at P \ 0.05. In addition, all comparisons between grades were made between adjacent grades.
Results
Responses to the questionnaire were received from 34,830 of 43,630 pupils (response rate: 79.8%), and 34,423 pupils who were determined to have valid responses were thus analyzed (valid response rate: 98.8%). Among the 34,423 pupils with valid responses, 3,505 pupils (10.2%; 52.3% male and 47.7% female) had LBP at the time of the survey and 9,906 pupils (28.8%; 48.5% male and 51.5% female) had a history of LBP. To compare and investigate these findings by grade, both the point and lifetime prevalences were found to significantly increase with grade progression except for the findings between the second and third year of junior high school students regarding the point prevalence. In third year of junior high school students, a point prevalence was seen in 15.2%, while a lifetime prevalence was observed in 42.5% (Fig. 2) .
Regarding the gender differences, a point prevalence was seen in 10.1% of males and in 9.8% of females, a lifetime prevalence was seen in 29% of males and in 29.1% of females. To compare and investigate these findings by grade, there was less difference by gender according to the point prevalence, but it was significantly higher among females in the sixth grade elementary school students. There were no differences by gender in the lifetime prevalence from the fourth to sixth grade of elementary school students, but the rate was significantly higher among females in the first and third year junior high school students (Fig. 3) .
Regarding the age of first onset of LBP in third year junior high school students, a rapid increase was observed from the first year and thereafter, 90.2% of them experienced LBP during the first and third year of junior high school (Fig. 4) .
Regarding the durations of LBP, ''shorter than 1 week'' was the most common answer (66.7%), while ''less than 1 month'' accounted for 86.1% of all answers (Fig. 5) .
As for the presence of recurrent LBP, 60.5% of the pupils had recurrent LBP with a lifetime prevalence. According to grade, the recurrence rate was considered to be quite high from the low grades (Fig. 6) .
In regard to the triggers of LBP, ''no triggers'' was the most common answer (55.6%), while 23.7% answered ''sports and exercises such as club activities and physical education'' and 13.5% answered ''burdens and injuries to the low back'' region.
Until the first year of junior high school, the amount of time spent participating in sports activities significantly increased as the grade level increased, with an average 6.6 h/week for the sixth grade of elementary school students and 12.2 h/week for first year of junior high school students, thus indicating an approximately twofold increase between the two grades (Fig. 7) . In addition, when the students were divided between those with a history of LBP (with LBP group) and those without a history of LBP (without LBP group) and their findings were compared, the amount of time spent participating in sports activities averaged 9.9 h/week in the group with LBP and 8.9 h/week in the group without LBP, thus indicating a significant increase in the group with LBP (P \ 0.001; sex, age and BMI corrected).
Moreover, as for the severity of LBP among pupils with a lifetime prevalence, level 1 accounted for 81.9%, level 2 for 13.9% and level 3 for 4.2%. When the duration of LBP was divided into ''less than 1 month'' and ''more than 1 month,'' the severity was significantly higher among those who answered ''more than 1 month'' (P \ 0.001).
Regarding the presence of recurrent LBP, the severity was also significantly higher among those with recurrent LBP (P \ 0.001) (Fig. 8) . 
Discussion
In general, it has been recognized that LBP is a common condition with a high rate of occurrence among adults, and 70-80% of adults experience LBP at least once in their lifetime [2, 12, 16] . Walker [24] reported that over 80% of adults experienced LBP once in their lifetime and McCormic [15] reported that 7% of all adults visited their hospital every year with LBP. In addition, Walsh et al. [25] reported that the average lifetime prevalence of LBP was seen in 59% of British adults and the average point prevalence was seen in 14% of them. On the other hand, regarding LBP in children, it was previously believed that LBP in children was rare and only few cases needed to visit medical institutions with LBP and in such cases, sometimes severe diseases were revealed such as tumors and infections as well as disc disorders and spondylolysis. As a Fig. 3 Gender differences of LBP in each grade. a The point prevalence of LBP: a point prevalence was seen in 10.1% of males and 9.8% of females. The difference was only significant for the sixth grade of elementary school students (**P \ 0.05). b The lifetime prevalence of LBP: there were no differences between genders in elementary school students from the fourth to sixth grades, but from the first year onward the rate was significantly higher in females (*P \ 0.01, **P \ 0.05) Fig. 6 The presence of recurrent LBP in each grade. Recurrence was found in 60.5% of the students with a lifetime prevalence of LBP, and the recurrence rate of LBP was high even in the lower grades result, it was thought that LBP in children was thus an uncommon condition and was required close attention [23] . However, it has recently been revealed that LBP in children is as frequent a complaint as LBP in adults according to several recent reports [2, 3, 5, 11, 13, 18, 21, 26] . Using a cross-sectional study of 500 pupils between 10 and 16 years old in Northwest England, Jones et al. [11] determined the average lifetime prevalence of LBP to be 40.2%, while the average point prevalence was 15.5%, while 13.1% of them experienced recurrent LBP, and there was also a tendency to visit a medical practitioner and to have to refrain from participating in physical and sports activity and to be absent from school in cases who experienced recurrent LBP. In addition, Leboeuf-yde and Kyvik [13] performed a cross-sectional study of 29,424 twins ranging from 12 to 41 years of age in Denmark and thus reported the lifetime cumulative incidence to surpass 50% for 18-year-old females and in 20-year-old males.
As described earlier, most previous reports about LBP in children have been conducted in Europe and there are thus many unknown factors regarding the actual conditions of LBP among children in Japan. This study is a large-scale cross-sectional study using a questionnaire to evaluate approximately 40,000 pupils including all children from the fourth grade of elementary school through the third year of junior high school in Niigata City and it is believed that this study reveals the actual conditions of LBP among children in Japan. From this study, the average point prevalence of LBP at the time of the survey in the pupils from the fourth grade of elementary school through the third year of junior high school was seen in 10.2% and the average lifetime prevalence of LBP was 28.8%, and the prevalence significantly increased and the grade level increased, while the lifetime prevalence increased to up to 42.5% for the third year junior high school students. While no definite conclusions could be made as there has so far been only a small number of detailed reports on the frequency of LBP in childhood adolescence in Japan, as indicated by Harreby et al. [7] , Hestbaek et al. [9] , and Salminen et al. [19] , it was estimated that the lifetime prevalence of LBP among children in Japan increased as the grade level increased and it also appeared that the lifetime prevalence in adolescence was gradually increasing and thus is expected to soon reach the same level as that observed in adulthood. In addition, regarding the severity of LBP, 81.9% of the students experiences LBP that did not require any particular restrictions, however, 13.9% required restrictions in regard to participation in both activities and physical education, while 4.2% had to be absent from school, as reported by Jones et al. [11] . In addition, the severity of LBP was more severe among children with long durations of LBP and children with recurrent LBP.
Regarding the risk factors of LBP, a large number of studies have been conducted to examine the gender differences [19] , height and weight, body mass index [4, 8, 17] , physical factors such as the mobility of the spinal column [4, 8, 28] and muscle strength [1, 5, 18, 19, 27] , sports activities [2-5, 8, 10, 12, 19-21, 28] , differences in lifestyles such as the amount of sedentary activity; how much time was spent sitting in chairs [2, 4, 10, 27] , how long did they watch TV or play video games [2] , mechanical load factors such as the weight of their school bags [10, 14, 20, 27] , image findings such as X-rays [7] and MRI scans [19, 22] , family histories [3, 7] and mental factors [3, 4, 8, 10, 20, 27] , however, no definitive conclusion have yet been made.
In this study, we focused on sports activities as a risk factor for LBP in childhood and adolescence. As a result, the age of first onset of LBP increased rapidly from the first year of junior high school onward, and 90.2% of them experienced LBP during the first to third year of junior high school. In Japan, many children join club activities when they enter junior high school, and this study found that time spent participating in athletic activities increased approximately twofold from an average 6.6 h/week for the sixth grade of elementary school students to 12.2 h/week for the first year of junior high school students, thus demonstrating that the opportunities to participate in sports activities rapidly increased during this period. As for the triggers of LBP, 37.2% of them reported influences of external factors. A sum of 23.7% mentioned the influence of sports activities such as exercise, club activities, and physical education activities at school and 13.5% mentioned burdens and injuries to the low back occurring during regular daily activities, Moreover, when comparing the amount of time spent participating in athletic activities between students with a history of LBP (with LBP group) and those without a history of LBP (without LBP group), the amount of time spent participating in athletic activities averaged 9.9 h/week in the group with LBP and 8.9 h/week in the group without LBP, thus indicating it to be significantly greater in the group with LBP (P \ 0.001). These findings suggested that the amount of time spent participating in athletic activities was one of the risk factors for the occurrence of LBP in childhood and adolescence.
Regarding the risk factors, this study examined the physical and sports activities only. As shown in previous reports [4, 6, 10] , it is needless to say that the factors in the risk of LBP cannot be explained by a single cause and it is therefore necessary to evaluate other risk factors. In the future, we think that it will be necessary to survey other influences, especially the influence of mental factors in children [3, 4, 8, 10, 20, 27] as well as in adults and also investigate the clinical diagnoses made with imaging modalities [7, 19, 22] and thus make a prospective evaluation of LBP using longitudinal studies to clarify LBP in childhood and adolescence. Moreover, we also believe that these results may greatly help to elucidate various factors behind LBP in adults.
We conducted a large-scale cross-sectional study using a questionnaire to study the actual conditions of LBP among childhood and adolescence in Japan. The point prevalence of LBP was 10.2% of all pupils and the lifetime prevalence was 28.8%. Both prevalences increased as the grade level increased and the lifetime prevalence increased to up to 42.5% in the third year of junior high school students. The severity of LBP tended to be greater among children with long durations of LBP and children with recurrent LBP.
